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The text of th1s section 15 repr1nted from the NBS HANDBOOK H28
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contain corrections indicated by an asterisk.

Reorganization of the document from NBS HANDBOOK H28 to
FED-STD-H28 creates an editorial inconvenience, when maintaining
continuity of cross references amongst the pages, paragraphs,
tables and figures of the different sections. For this standard
individual sections will be numbered sequentially starting with
(1) one. If the reprinted text refers to another page, such as
Page 6.3, this will be understood to mean section 6 page 3. All
figures and tables will maintain the established designations,
prefixed with the section; e.g. Table 3.1 and Figure 2.5 to
identify their location in this standard. All appendices will
be incorporated in the basic document FED-STD-H28 with other
generatl information and will continue to be identified with
the prefix A.




1. INTRODUCTION

The thread series, tolerances, and asllowances
specified in section 2 of H28 apply in general to
bolts, nuts, and toapped holes of standard pitches
and diameters. In addition, there are large quantities
of thresded parts produced where the relations of
duameter to pitch are necessarily different from
those of the standard thread serics, and the lengths
of engagement either shorter or longer than for bolt
and nut practice. Such threads are designated
“threads of special diamecters, pitches, and lengths
of engagement'’. Selected combinations of Unified
special screw threads are listed in table 3.1. Pitch
diameter tolerances in this table are hased on a
length of thread engogement of 9 times the pitch.
The pitch diameter limits are applicable to a length
of engagement of from & to 15 tirmes the pitch. (This
should not be confused with the length of thread
on mating parts, as it may exceed the length of
engagement by a considerable amount.)

2. TYPES OF SPECIAL THREADS

There are varicus degrees of specialization in the
desgign of special threads that may be classified as
follows: - ) 3

(1) A standard thread that is modified Ly the
inclusion of some nonstandard feature as dizcussed
in section 2,

(2) A thread of o standard diameter such as is
found in ane or more of the thread series in section
2 associated with a standard pitch listed in table
2.1 forming o diameter-pitch combination that is not
in a standard thread series; for example, 1.000-10
UNE,

(3) A diameter of odd size such as 1.137 in. asso-
ciated with a standard pitch,

{4) A thread of either standard or nonstandard
diameier associated with a nonsiandard pitch; for
example, 1.000-15 UNS or .895-26 UNS,

{5) A thread of any of the first four degrees of
apecialization to which special toleranees are applied,

(8) A completcly special thread that deviates from
the standard Unified thread form.

In. the interest of economy, the desy should
adhere to standard threads or to thread features con-
forming as closely as possible o established standards.
It should be remembered that special threads entail
the design and manufacture of special threading
tools and gages with consequent greater costs, in-
crease in inventories, and difficulties in procuring
spare parta when replacements ure necessary.

In this section, standards for special threads are
presented, including thread form, selected combina-
tions of Unified special screw threads {tahle 3.1),
allowances and tolerances, and cdetailed directions
for specifying special threads on drawings. A dis-
cussion of factors affecting the design of special
threads is presented in appendix AS.

ot
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3. UNIFIED FORM OF THREAD

The Unified form of thread profile as specified in
section 2 shall be used.

4. PREFERRED DIAMETERS
AND PITCHES

The use, whenever possible, of the standard series
of screw threads listed in table 2.7 is recommended
for all applications. Whenever aizes and pitches in
table 2.7 are not suitable, the designer should, if
possible, chocse a thread from table 3.1 which lisis
selected combinations of Unified special serew
threads. 1f a selection cannot be made from either
table 2.7 or 3.1, consideration should be given to the
following paragraphs in a choice of thread.

4,1. PREFERRED Di1aMETERS.— Whenever possible,
the basic diameter should be selected from series of
dinmeter increments as follows:

Diameter incrementa
Range
Firat choice Second cholee
i n in
0.25 0 0.6 0.05 |eceiiiaaaaas

above 0.0to 1.5 0.1 0.05
above 1.5 40 8.0 0.25 Q.1

above 6 to 16 0.5 0.25
above 16 to 24 1.0 0.5

It is recommended that dinmeters less than 0.25
in conform to the standard sizes of screws under
0.25 in. as there is virtually po necessity for the
selection of u dismeter not included in those sizes.
Furthermore, the coarse and fine thread series pro-
vide ample choice as to diameter-pitch combina-
tions.

4,2. PREFERRED Prrcues.—Whenever possible,
the pitch should be selected from the series 40, 38,
32, 28, 24, 20, 16, 12, 10, 8, 6, and 4 threads per
inch. Intermediate pitches should be used only
when absolutely necessary. Pitches coarser than 4
threads per inch are not recommended.

There are practical limits to both the largest and

amnllaat diametars onitahla faor any nitah Tho atirean
SIMSLESY GIBIMETENS SUllad:C 107 ANty Plidi. ane furves

on the chart for determining minimum length of
thread engagement in Appendix A5 stop At such
limita.

4.3. Basic THrEAD Dara,—Basic thread data for
standard pitches are given in table 2.1. These data
are to be used in conjunction with the directiona
for apecifying special threads on drawings as given
in par. 5.4, p. 3.02,
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5. THREAD CLASSES

Thread ciasses are distinguished from each other
by the amounts of tolerance and allowance. The
function of these classes in to aswure the interchange-
ability of threaded . Bix distinet classes of
screw threads have n established for general
use. These classes are: 1A, 2A, and JA (for external
threads only) and 1B, 2B, and 3B (for internal
threads only).

Class 1AR (for external threads only, 16 threads
per inch and coarser) is also included for specisl
use. Class lAR is produced by combining the
American National class 1 allowances with class 1A

The disposition of the tolerances, allowances, and
crest clearances for the six general use classes is
illustrated in figures 2.5 and 2.6.

The requirements for a screw thread fit for o
specific application can be met by specifying the
proper combination of classes for the components,
For example, an external thread made to class 2A
limits can be used with an internal thread made to
classes 1B, 2B, or 3B limits for specific applications.

5.1. Crasaes 1A, 1AR, and 1B.—The combina-
tiona of classes 1A or 1AR and 1B are intended to

cover the manufacture of threaded parts where
quick and eany nssembly is necessary, and where an
allowance is required to permit ready. assembly,
even when the threads are alightly bruised or dirty.

Maximum diameters of ¢lass 1A (external) threads
are leas than basaic by the amount of the same al-
lowance as applied to class 2A. For the intended
applications in American practice the allowance is
not available for plating or coating. Where the
thread ia plated or eoated, special provisions are
necesmary. The minimum diameters of class 1B
(internal) threads, whether or not plated or coated,
are basie, affording no allowance or clearance for
amembly with maximum material external thread
g:l:ixponents having maximum diameters which are

c.
Allowances for all diameters and pitch dismeter
tolerances are specified in tables 3.2, 3.3, and 3.6.
Their application is gshown in figure 2.5,

5.2. &.ABBI:B 2A and 2B.—Classes 2A for external
threads and 2B for internal threads are designed
for general use. A moderate sllowance is provided
for ¢ 2A threads.

The msaximum diameters of class 2A (external)
uncoated threada are less than basic by the amount
of the allowance. The allowance minimizes galling

seixing in high-eycle wrench amsembly, or it
can be to accommodate plated finishes or other
coating. However, for threads with additive finish,
the maximum diameters of class 2A may be ex-
ceeded by the amount of the allowance; i.e., the 2A
moaximum diameters apply to an unplated part or
to a part before plating, whereas the basic diameters
(the ZA maximum diameter plus allowance) apply
to a part after plating. The minimum diameters of
class 2B (internal) threads, whether or not plated or

coated, are basic, affording no allowance or clear-
ance in asembly at maximum material limits.

Allowances for all diameters and pitch diameter
tolerances are specified in tables 3.2, 3.4, and 3.7,
Their application is shown in 2.5.

5.3. Crasses 3A Anp 3B.—Classes 3A for external
threads and 3B for internal threads provides for,
applications where closeness of fit and accuracy
of lead and angle of thread are important. They are
obtainable consistently only by the use of high
quality production equipment supported by a very
efficient system of gaging and inspection, The maxi-
mum diameters of class 3A {externsal) threads and
the minimum diameters of class 3B (internal)
threads, wheiher or not plated or coated, are basic,
affording no allowance or clearance for assembly of
maximum matenal components

No allowance is provided, but since the tolerances
on GO gages are within the limits of size of the pro-
duct, the gages will assure a slight clearance between
product made to the maximum-material limits.
Pitch diameter tolerances are specified in tables 3.5
and 3.8. Their application is shown in figurd 2.6.

5.4. SeLEcrioN or CLass or TurEap.—Con-
sideration should first be given to the use of a class
2A externsl thread with a ¢lass 2B internal thread

aince these clamses are designed for general use. The
use of class 2A provides that there will always be a
emall clearance between maximum-material s
except when the external thread is plated. Plated
parte are intended to be gaged with basic-size GO
gagea. In either case, it is expected that parts will
assemble readily without galling or seizing. Toler
ances are sufficiently large so that ordinary produe-
tion methods are generally applicable.

Past experience with similar designs may indicate
that & more accurately made or closer fitting thread
is required than that which is permitted by classes
2A and 2B tolerances. In such cases conmderation
gshould be given to the use of classes 3A and 3B.
The necessary increase in cost should not be over-
locked. .

In some designs there may be sdvantages in pro-
viding for greater average looseness of fit than that
obtained with classes 2A and 2B. Such greater
average looseness is provided by classes 1A and 1B
or the assembly of class 1A external threads with
class 2B internal threads. The minimum looseness,
however, ia the same aa for classes 2A and 2B ex-
cept that a positive allowance ia provided for plated
parts. When a greater minimum looseness is requisite
to provide for adverse conditions of assembly, class
IAR is available, which is not a Unified class and
is based on the American National class 1 allowance
combined with clags 1A tolerance. These classes
also provide larger tolerances to the manufacturer,
wl’:)i:l:h may be of advantage if the thread is difficult to
produce.

It should be noted- that any class of external
thread may be associated with any clasa of internal
thread, there being no requirement to combine
classes of like number.



6. ALLOWANCES

The allowance is minus end is applied from the
basic size to below basic si¥e. Allowance is applied
only to the classes 1A, 1AR, and 2A external threads.
Values of the allowance for classea 1A and 2A are
obtained by use of a C factor of 0.3 in the formula
shown in paragraph 7.3. Numerical values of classes
1A and 2A sllowances for the commonly used
pitches are listed in table 3.2.

The formula in paragraph 7.3 is not applicable to
class 1AR as this class is produced by combining
the American National clags 1 allowances with class
1A tolerances.” These allowances are larger than
those for classes 1A and 2A and provide for ready
assembly under adverse canditions.

Numerical values of class 1AR allowances are:
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where

C = a factor which differs for each class
D = basic major diameter

L, = length of engagement

p = pitch.

This formula is based on the accurncy of present
day threading practice, ard is applicable to all
reasonable combinations of diameter, pitch, and
length of engagement. Numerical values of the
increments in the formula for standard diameters,
pitches, and lengths of engagement are given in
table 2.19. The values of factor C for pitch diameter
tolerances are as followa:

Threads per inch (tpi), n Class 1AR sallowance

in
16 0.0018
14 0021
12 L0024
10 .D028
8 .0034
8 L0044
4 0064

(Class IAR allowancea apply only to external
threads, 16 tpi and coarser.)

7. TOLERANCES

h'gl‘; followi:lgfgenem]l speciﬁcn}.iorrlm Gﬁff!lﬁd t? all
¢ apeci or applications of the Uni orm
of Lh:earmﬁ
o 7.1. Unrrorxk MiNmMuM INTERNAL THREAD.—
The minimum major, pitch, and minor diaineters of
the internal are, regpectively thus same for
classes 1B, 2B, and 3B.
7.2, DimmEcTr1oN AND BCoPE OF ‘1l OLERANCES.—
{a) The tolerance on the internal thread is plus,
and is applied from the basic size to above basic
mze,

fhY Tha tnlaransaa nn tha aviornal theand 18 minna
W 108 vaSTante on e CXLOrna: wiread 15 minus
e

and is applied from the maximum (or design) si
to below the maximum size.

(c) The tolerances specified represent the extreme
variations permitted on the product.

7.3. Prren Diamerer ToLErancEs.—Fhe basic
{ormula for pitch diameter tolerance ia composed of
the following incrementa:

P.D. Tolerance
= C(0.0015vw/F + 0.0015+/T, + 0.015+/Ps),

Class Factor C
1A and
iAR 1.500
1B 1.950
2A 1.000
2B 1.300
3A 0.750
3B 075

It will be noted that the factor C is 30 percent
greater for internal than for external threads of a
iven class number on account of the relative
ﬁll(ﬁcultiea of manufacture,

Numerical vaiues of pitch diameter tolerancea
for classes 1A, 1AR, 1B, 2A, 2B, 3A, and 3B are
given in tablea 3.3 through 3.8. Two sets of toler-
ances are given: Thoee for 5 to 15 pitches length of
engagement, based on lengths of 9 pitches, and
those for 18 to 30 pitches length of engagement,
which sre 1.25 times the 9-pitch values, For lengths
of engagement over 30 pitches, it 18 recommended
that pitch diameter tolerances 1.5 times the 9-pitch
values be used. If excessively amall or large lengths
of engagement are encountered, the thread toler-
ances may be calculated from the formulss, if con-
sidered advisable. Also, for threads per inch not
ircluded in the tables, tolerances should be caleu-
lated by applying the {ormulas.

7.4. Masor DiameTER ToOLERANCES.—(a) Exter-
nal threads.—The tolerance on major diameter for
special threads is not specified, aa it must be de-
termined in relation to the requirements of s given
design in accordance with the procedure outlined in
appendix A5. Preferred tolerances equal to 0.060 /78
for classes 2A and 3A, and equal to 0.090 +/T5 for
classes 1A and 1AR are as followa:
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Major diamater tolerance
Threads
inch Classes 1A and | Classes A and
1AR, 0.080V/p 34, 0.060V
in

80 0.0032
72 .00356
84 0038
58 L0041
48 0045
44 0048
40 0051
36 0055
32 .0060
28 D085
27 0067
24 L0072
20 .0081
18 D087
18 0004
14 0103
12 0114
10 0128

8 0150

8 182

4 0238

(b) Internal thresds.—The tolerance on mﬂ‘or
diameter is for reference ounly. It is equal to H/8
plus the piteh diameter tolerance of the class of
thread involved. The maximum major diameter of
the internal thread may be deterrmned by adding
0.793857p (= 11H/12, table 2.1) to the maximum
pitch diameter of the internal thread. However, this
diameter shall not result in a root fat width less
than p/24. In dimensioning internal threads the
maximum major diameter 1a not specified, being
established by the crest of an unworn tool. In prac-
tice, the major diameter of an internal thread is
satisfactory when accepted by a gage or gagin

method that represents the maximum materia
condition of an external thread which has no al-
lowance.

7.5, Minvor Diameren Toieaances.—(a) Ez-
ternal threads.—The tolerance on minor diameter of
external threads is for reference only. At the nominal
minor diameter, that is, at the intersection of the
rounded root with its center line (aee fig. 2.3) it
equals the pitch diameter tolerance plus ﬁ /12 and
applies only where the rounded root is a require-
ment of the design. Otherwise the tolerance shall be
H/4 plus the pitch diameter tolerance. The mini-
mum minor diameter of the external thread may be
determined by subtracting 0,649519p (= 0.75H,
table 2.1) from the minimum pitch diameter of the
external thread. However, this diameter shall not
result in a root flat width lesa than p/8. In dimen-
sioning external threads the minimum minor diame-
ter ia not specified, being established by the crest of
an unworn tool. In practice, the minor diameter of
an external thread ia satisfactory when accepted by

a gage or gaging method that represents the maxi-
mum-material condition of the internal thread less
the allowances, if any.

(b) Internal threads —Formulas for the internal
thread minor diameter tolerances are shown in table
2.20. Numerical values for the tolerances are shown
in tables 3.9 and 3.10. To reduce the number of
minor diameter tolerances to s practical minimum,
tolerances are shown in these tables for selected
pitches and dismeters. [n these tables, the tolerancesa
are aa follows:

Length of Percent of Tolerance
engagement formula value ratio
Less than 0.33D...... 50 0.5
From 0.33D to 0.67D. 75 0.75
Over0.67D to 1.5D.. 100 1.0
Over 1.5D. ... .cuan.. 125 1.25

When the tolerance value so computed iz more
than 0.394p, which corresponds to a resulting mini-
mum thread height of 53 percent, the value is ad-
justed to equal 0.394p.

8. LENGTH OF ENGAGEMENT

The values in tables 3.9 and 3.10 for lengths of
engagement from 0.67D to 1.5D, are mnitable for
general applications.

Some thread applications have lengths of engage-
ment which are greater than 1.5 diameters or leas
than 0.67D. For applications having shorter or
longer lengths of engagement it may be advantage-
ous to decrease or increase the internal thread
minor diameter tolerance as explained below.

The principal practical factors that govern these
tolerances a; tapping difficulties, particulariy iap
breakage in the small sizes, availability of standard
drill sizes in the medium and large sizes, and depth
of engagement. Depth of engagement correlatea
with the stripping strength of the thread assembly,
and thus also with the length of engagement. It
slso correlates with the tendency toward disengage-
ment of the thrends on one side when assembly is
eccentric. The amount of ible eccentricity is
one half of the sum of the pitch diameter allowance
and tolerance on both mating threada. For a given
pitch or height of thread this sum increases with

the dinmeter, and accordingly thia factor would

require a decrease in minor diameter tolerance with
increase in diameter. However, such ‘decrease in
tolerance often ie not feasible without requiring
special drill sizes; therefore, to be able to use as
many as possible of the available standard drill
gizes listed in USA B5.12, the minor diameter tol-
erance for clnases 1B and 2B of s given pitch for
0.25 in. diameter and larger is constant, in accord-
ance with the formula:

0.25p — 0.4p%.

uiiiD  pealuirs



There may be applications where the lengths of
engagement of the mating threads or the combina-
tion of materiala used for mating threads are such
that the maximum tclerance rmay noi provide ihe
desired strength of the fastening. Experience has
shown that for lengths of engagements less than
0.67D (the minimum thickness of standard nuta)
the minor diameter tolerance may be reduced with-
out causing tapping difficulties.

In other applications, the lengih of engagement
of mating threads may be long because of design
considerntions or the combination of materials used
for mating threads. As the threads engaged increase
in number, their depth of engagement may be
shallower and still develop stripping strenibh greater
than the externa! thread breaking strength. In these
cases the maximum tolerance should be increased
to reduce the possibility of tapping difficulties.

Recommended internal thread minor diameter
tolerances for various lengths of engagement are
shown in tables 3.9 and 3.10. Recommended hole size
limita before threading for different lengths of
engagement are shown in appendix A3.

9. LIMITS OF SIZE

With respect to the pitch diameter lunits of size,
it is intended, except as hereinafter qualified, that
no portion of the complete thread be permitted to
project beyond the envelope defined by the maxi-
mum-material limits on the one hand, or beyond
that defined by the minimum-material limits on the
other, and thus be outside of the tolerance zone as
illustrated in figurea 2.5 and 2.6, The {ull tolerance
cannot therefore, be used on pitch diameter unless
deviations in other thresd elements are zero.

Diameter equivalents of variations in lead, uni-
formity of helix, and flank angle are in the direction
toward maximum material. Also included in pitch-

wowant maxn 50 }
diameter limits are other variations from size and

profile, such as taper, out-of-round, and surface
defects. Thus the maximum-material pitch diameter
limite are a limitation of the virtual diameter (effec-
tive size) and are so apecified herein for all thread
classes. It is intended that diameter equivalents of
deviations in any given element except pitch diame-
ter should not exceed one-half of the pitch-diameter
tolerance. Values are given in table 2.22 for devia-
iiona in lead and half-angle eguivalent to one-half
of pitch diameter tolerances. Flank angle equivalents
should be based on a depth of thread engagement

Variations in taper and roundness of the piteh
diameter, together with wvariations of the pitch
diameter as s whole, may be in the direction of
minimum material and thus the minimum-material
pitch diameter limit may be specified as a limitation
of the pitch diameter aa a single element. However,
in view of the interrelation of the pitch diameter,
variations in lead and flank angle, etc., together
with practical considerations relating to estab-
lished production processes, product application
and inspection procedures, except for class 3A, for
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fasteners and some custom threaded parts, it is
customary to base acceptance at the minimum-
material condition {minimum pitch diameter of the
external thread and maxmum pitch diameter of
the internal thread) on threaded plug and ring
gaging, with gages to the thread form and length
specified in section 8. See Dimensional acceptability
of threads in that section.

16. METHOD OF DESIGNATING
SPECIAL SCREW THREADS

For the method of designating threads of special
diameters, pitches, and lengths of engagement, and
UNS threads {threads with Unified tolerance for-
mulations), see also section 2.

The symbol “UNS" is applicable to any thread,

{1) having the basic Unified thread form,

{2) with Jimits based on Unified formulations, and

(3) which is not listed in table 2.7.

Selected combinations of UNS threads are listed
in table 3.1.

11. DIRECTIONS FOR DETERMINING
LIMITS OF SIZE OF
SPECIAL THREADS

The following directions are intended to simplify
the task of the designer or specification writer in
preparing the specification for a specia] thread:

The procedure to be followed in determining values
for the esscntinl thread elements (as shown in fig.
3.12) and the associated tolerances, is outlined in
table 3.11. The application of this and other tables
ia illustrated by the following example:

Internal thread, 2.500-28UNS-2B
Length of engagement, 1 in.

Min major diameter = 2.5000 in.
Min piteh diameter = basic major dinmeter —
0.75H (table 2.1)
= 2.5000 — 0.0232 =
2.4768
Max pitch diameter = min pitch diameter +
tolerance (table 3.7)
= 2,4768 + 0,007 =
) 2.4841
Min minor diameter = basic major diameter —
1.25H (table 2.1}
= 2.500 — 0.0387 = 2.461
Max minor diameter = min minor diameter +
tolerance (table 3.9)
= 2.4613 4 0.0063 = 2.468.

The dimensions of the above internal thread may
be stated on the drawing as follows:

Major diameter: 2.5000 min

Pitch diameter: 2.4768 + 0.0073
— 0.0000

Minor diameter: 2.461 -+ 0.0063
— (.0000.
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External thread, 2.500-28UNS-2A (To mate
with the above thread)

Max najor diameter = basie major diameter —
allowance (table 3.2)
= 2.5000 — 0.0014 = 2.4986
Min major dimpeter = max major diameter —
tolerance (tabulated on
p. 3.04)
= 2.4986 — 0.0085 = 2.4921
Max pitch diametcr = max major dizmeter -—
0.75H (table 2.1)
= 24086 — 0.0232 = 2.4754
Min pitch diameter = max pitch diameter — tol-
erance (table 3.4)
= 2.4754 — 0.0049 = 24705
Nom minor dimmeter = max ma‘or diameter —
571;/12 (1.4167H) (table
.1

= 24986 — 0.0438 = 2.4545.

The dimensions of the above external thread may

be stated on the drawing as follows:

Major diameter: 2.4986 4 0.0000
— 0.0065
Pitch diameter: 2.4754 4+ 0.0000
— 0.0049
Minor diameter: 2.4548, nominal.

The design of a special thread usually requires
that consideration be given {0 various factors in
order that the thread assembly will function pro-
perly. Thesc faclors are discussed in appendix AS5.
It is to be noted particularly thut dewviations from
the preferred tolerauces for major dinmeter of the
external thread and for minor diameter of ithe
internal thread may be necessary in order to arrive
at the optimum design,

12. GAGES

The specifientions for gages, including marking,
as presented in scction G apply alse to gages for
special threads.
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Tanre 3.1, Selecied combinationa, Unified apecial screw throadls, UNS

Extarnals Internals
Nowminal
.m S . Major diatratar Pitth diameter Hg;" Chaae Miner dismeter Fiteh dismeter Major
pe inch di
Mazh Min Maz* Min | Tolarance Min Maz Min Maz | Tokranea Min
] ] ] ] 5 L} 7 ] 9 e 11 13 12 14 13 13
in i= in in in in in i= in 1= i= i i

.190-7% 1A 0.0010 1 0,1800 | 0.1035 | 0,1058 | 0.1023 0,0033 0.1452 2B 0.131 0,180 | 0.1888 | 0.1THI 0.0042 0.1900
L100-28 7.3 , 0009 .10 88| 1681 0030 .1580 m .180 .res Jdire | VTSR 0029 L1900
.A00-40 1A o000l test | Lweae | a2 | LLT0G _o0re NELTY 1m A8 BT Ansl o oaTs K L3900
L 190-18 A .00as Li8e2 | MY L1787 SR D028 L1638 -] 187 072 A8 T .be31 . 1900
.190-56 A . 00a7 183 .les2 AT L1782 0023 L1871 28 an A5 1783 L1818 00733 . 1900
J218-36 24 .po0R | 281 -2008 197 A L0030 L1M0 1 L1008 .82 980 | .2019 03 80
LHe-10 A 0002 | L2181 L2100 | L10m L1980 0020 L1844 L] 109 183 L1908 .303% 0037 2180
Jd18-48 A .pooa 2 Ja107 2017 Al 0026 1898 B JA03 191 2078 L2059 L0034 L2180
.18-58 A .0007 +2153 .ana 2057 L3012 0013 L1 B 9T 20 204 L D02 2160
' LI80-24 2A .ohn 29 ang LT | L8 L0037 078 L) 205 Rt IR nnm Kot | 2500
,250-77 2A L0010 | (2400 | .2423 | ,xm0| (2204 D033 .2018 i} .210 .31 | .13 0048 2500
.150-2¢ 1A 0009 2 L3438 L334 LI 0011 150 Fi: 120 & 1320 1380 0040 « -3000
L E0-40 A DO0% 0L Mo | 3300 200 0020 il i .13 110 538 N 003 2500
B0-1R 24 .00cs SR BT .87 230 0017 ms B A-o pir 088 1401 0038 . 2500
J130-30 2A L0008 | 293 | Mm | .M 1330 0028 m i) 131 35 on| 7 o1 200
125-17 A .ooe A1 3048 an LI180 .003% .2081 4] J7 M J2EAY N L0043 a1
- A L2118 .3081 .2 2908 .03 ST i1 .1m ] 2045 L2983 0040 %111
J1-40 24 .000% 118 1085 L2084 | * .28 L0010 JIN09 1h 755 m L1083 »3001 .0038 313
J312s-48 A 0003 | .37 | L3073 .mim) M8, 00T i3] ' 200 s 2000 3024 0038 318
L378-10 L1 0013 amm L3850 | .x376 [ 331 .0043 3068 b 1} - 3309 A48 N ) IT80
1T 3A K ey ] B--rs ST £ ] 453 A03% 3385 is 335 33 J380% | L3356 Ry 750
315-38 A 0010 L3740 | L3688 L3880 | 3323 0012 3390 2h I3 32 3157¢ | .82 -0Li2 L3750
A1S-10 A 0000 | 3T L3590 | L3879 il L0010 A /i S8 AEH .I588 | .J8I8 gL A7
.390-17 2A .0ou L350 3873 L1848 1811 0038 ~HIS 8 350 58 3550 3708 L0067 L1900
A37E=1R A .00l L4302 AIT3 400l L) 004 .3080 i) a7 .30 4014 4070 -0as8 AT
A3TB-21 1A L0011 | 4363 ) 4292 ] 4093 | .4088 0038 3883 18 ] 403 04| 083 0040 L4XT3
AITSTT A Lol L4304 A7 A1 4087 0038 e h 397 L4808 A1 A1 0047 41
LAITS-20 1A .ban .4365 A0 LIRS L4183 L0032 402 zh A7 Rit} 195 A7 SO0 4178
L ATT5-40 1A 0000 | 4388 | 438 Lax0 | (4173 0031 4050 Hil] LA10 .48 A3 ] s L0040 418
.50G-12 A .oats il A5 | .uid 4389 L0034 .a083 i} A9 K> ) Rt 4 0070 500G
Ik L0000 | 3000 | .4886 L4489 A0 0040 1 ) s A0 | 4133 450 A8 0032 4000
L300~ 2A 0018 | 4088 | .dama | asn | .unt 0030 4109 ii AD 438 4538 1601 . 0063 . 3000
L500-18 IA L0013 | . 4087 4000 | 4028 4387 004 .4305 i) L4440 153 69 AT 0058 . 5000
L00-24 A L0012 L4988 i ) AT LA878 0028 K2 it ] 58 485 ATH 130 0081 . 5000
L 50o-11 A L0011 Rl it AT ATH L0037 L4433 433 .480 .4 4739 A%7 0048 , 5000
.500-30 24 0010 | 4000 [ .43 | 4m10 | 47T .03y 1.1 i3 e A8 4820 { ¢80 0042 . 1000
50040 A D010 L4900 e 4828 TR 003 L4003 1) .47 AN AB33 AN 0041 . §000
563314 7A L0015 | .sa10 | .s5%07( .5146 | .5098 0050 4T3 28 483 301 5161 | .5238 0088 5415
N7 A .oon 5414 A7 | a1 L3338 03T 5180 2B JA13 R 18 -53u N b 004N R
543338 A L0010 | .3813 3350 318 L5402 L0013 BI74 i .82 LA 8 1113 JHBs 0043 bzl
362340 1A L0010 3815 3354 L5453 L5421 L0037 3308 m .83 S .5183 3504 0041 . MAI3
R Sl 24 OS] 82381 81321 ATH I 57RO .0081 A3 11 28 .54 Ao L6788 | 3853 006 4330

Gun {ngtagtim ot wnd af Whie.
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TanLa 3.1, Seloded comnbinations, Unified special screw threads, UNS—Continucd

Extrpals ' Intarnals
w Major dismeier Piich diameter ) Minor diametar Pitch diameter
tiwnds Alwwrgncs b Clamt
- ot lmeh Clam Simatart:
Mask | Min | Mass | Mia ] Tolewoes Ma | Max | Mi | WNa
" ] [l ] 4 ¢ ] [ ] 1 11 13 1" " "
is 1] in in in in in in in “ n in
[ 7Y Q01| exw] .73 .eeee| .bowo ,0033 o w 1T s 1 o0 | .sos0 .00k
.- 7Y L0010 40| .01 | .c0m0 | _eom 0034 a0 | 1B s | 803 | .mor0} .61n4 004
-0 1A 0010 | 0| am| e | .w0u 0033 % i} ses 604 00| 6 004}
130-14 T | Ts| no| ou| .ww 001 000 || 1B .73 | .exs [ .70 | .Tio3 0047
T80-18 24 o sl el i) tome 0018 K- TR %o | | nm] im 0080
-8 7Y 00| mm| vue| rar) mme L0041 wn|l Jog | ns | x| .mrme .00
J00-8Y 2A o012 rusm| .ram | mae7| .78 L0030 oM || 1B 10 o | .mase| .70 .008)
7038 7Y ootof mm| .rma| .to] L g || e 720 ns | | nw .oou
B ) 7Y o010 10| .veamo | JTavd| (TRO4 | s Jul om | nu| nn 0044
AT5-18 7Y onie] .| .mo3| opy]| wm .0080 .mos || 1B 767 | .18 8100 | .um 0078
T8 u L0016 o | o] mn| won| mul 2w | | o] emw| o] e
S 1A 0012 etse o mee | nm | Lmum .Dod1 il 1 .80 ] .m0 | um! mn .
- 7Y 0013 F ATIa ] MTLY BT .MM K. 5334 5} R - ML JAA00 | A0 K11
-8 ETY 0000 | a0} .0exs | .asec | .sk38 0038 an| B M| a2 | 2| .mn 0046
K- | 7 0010 | .uvad| .owm| .amE| .asi 0034 M|l 1B | a4 | um| .mn L0044
3.080-10 7Y 0000 wes| 02| mpy]| .40 0083 M| B o | sof a0 .00
o | 3] EEL Rt m) tm| omm| ogmh 8| m ) om|oam)ome) on
(M 20000 | 1.0000 | .oeaT | 0838 | (M4 0043 syl 1 R T T ) 0084
"1.e00-10 T ootd] em!l wme] mu] wun D047 04| 2B 0 | a3 | o] e 0083
1.000-84 7Y 0013 | veer| s | .me| w4 0043 Ml B | o] | et 0088
1.000-87 2A o013 | ex| ven| na| e 0040 K TH ] Mo | .o | .vme| .eann 0083
1.800-38 2A ool | .eema| .ecu4 | .sae| 4m .00M muall m | m | | 0| e a1
1.000—40 7Y L0010 .%c0 | (w20 | .0am | .om3 .0028 mua| m | m | mu| .o 0048
L.138-10 7Y L0018 | 13532 | 5.1100 | 1.0803 | 1.0830 oo0s| 1ooosi| 3 |1.007 | 1.0t | 10800 10800 000
Lim-14 1 oo | iz | s | LoTrg | Loy 0083 | 10888 )] 2P [1.048 | 1.084 | 1.oTew | 1,08 0088
(8T = v Joots | Loxsr | saaes | 1.o0ee | 1000 0043 1.0 || ID | l.0s0 {1.000 | 1.00m [ 1.1034 0088
1.900-14 LBk 0000 | 13 | 1.3 | Las3t | 11mm 0083 | rask|| 2B (raa |14 | 1m0 | 11y .008)
139014 (7 Lo0ie ] 108 | 1o | 1.30%0 | L1vee 000 | 2en]l 1 [rara | rass | 1.soe | tai0e| 007
1900 7} L0013 | L30T | 1.8418 | 11218 | 12173 A0 v |l m (1308 (105 | v | Lo 0084
1,505-te 7Y .01 { 1.3731 | 1.300% | 5.30m1 L 003y 1LMOL IB 1.7 ) 1.8E0 ] 100 100 ook
1.7 si 0018 | 13734 | 13801 | L.axm0 | Laats o8] 1| m | rme foae | rame|nas 007D
137584 TA 0013 ] 10787 | 13808 | 13488 | Lumy 00| sl 1 (1m0 ] s | LMY |Luy 0088
1.00-18 W 001w | 1emet | raasea | aae | Ly 08| LM B |13 |41 ] laso | e .08}
10014 7Y L0017 | 14963 | 1.4280 | 14500 | 14404 o088 | 1.ei07|] @ | 133 [rme | 1.uge) 14008 .00
1.000-84 " L0013 | LeoeT | 14918 [ 1.4718 | 1,407 o6 | e |l o | L |14 |10 | L o0k
1.a8-10 n 0019 | 10033 | 1.6102 | 18801 | 15817 w084 | 10004 2 |1.mv | ises | 15000 Leans o081
114 A 0017 | 1.ex33 | 10120 | 1678 | 15714 0088 | 1.mamr (i 38 [ opas | Lee |1.aTes | Las 007
100084 T L0013 | 10207 [ 1.6t68 | 1600 | 100 ot | 1|l a8 |10 | Lewe |10 ] 1eom 0088
L.T80-10 | 7 om0 | Lrast | nLrees | 1031 | 1eTee oMk e |l 1B [ 1.4 froess | toemso | Leene .00
1.Y90-14 7Y RN - RN CIRN I RREN ") ool el o e e | Lol 1o 0073
of Watam,
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TanLz 3.1. Seleced combinations, Unified apecial screw threads, UNS—Continued

Externals ) Intermele
m Mujor diameter Pitch dismrter “'&' e Minor disseter Phich diameter Major
par inth Cam diamet
Mas* Min a1 Min | Tolerancy Min Maz Min Max | Tolwrsses Mis
1 3 ] 4 L] ] 7 ] ] 19 11 [} 12 H 15 1]
in i in n in in in in in in in in '

1.780-18 1A .00I8 | [.T4ES [ .T308 { L7184 [ 17072 0051 1.0503 1B 1.090 1703 | LTI 1.TOS 0088 17300
1.875%-10 1. L0019 | T.5731 | 1.B002 | (,8081 | 1 8018 . 0083 1,7804 1B 1767 | 1.788 | L.M100 ] 10184 .00 1.E750
1.878-14 2A L0017 | 1.6T33 | 1.0603¢ | 1.6240 | 1. 2213 0034 1.78587 B 1.7 | L.014 1.025 | LL3Y 0073 1.57%
1.573-18 A L0018 | 1.0738 | 1.8048 | 1.E3M | 1,123 0081 1.0 || "3B 1.816 | 1.a28 1623 | 1.3458 00N 1.5T0
1.000-19 4 0020 | 1.008C | 1.0ak) | 1.0330 | 1 PIO3 D083 .57 18 LEI 1913 ) 19350 ) 1.4 o 2.0000
$.000-14 A 0017 | 1.9943 | 108530 | 1.9319 ] 1.0462 0057 1.0107 1B 1.933 | 1.938 | 1.9834 | 1.9810 0074 '.ﬁ
3.000-14 24 J0ONS | 1.908%5 | 1.9392 | 1.9€24 | 1.0472 0031 1.9303 m 1.940 | 1,083 | 1,0639 | 1.0708 07 3.0000
7.0818-16 1A 0014 | 2.0000 | 2.0315 | 2.0203 | 2.014% 0054 1.98432 1B 1.00% | 2.008 | 2.0319 | 2.008% Kol 3.083%

JA .0DOG | 2.0418 | 2.0531 { 20110 | L.OITY 0040 1.9833 1B 1.9950 | 1.0013 | 1.0219 | 3.0271 000 1.083
3.1475-18 A L0018 | £.1850 | 3.17¢8 | £.1450 | 2,130 0084 1. 1092 18 113 1 3134 | 2140 | 0150 0070 1.1

A L0000 | 3.4875 | 21701 { 5.1408 | 31,1428 L0041 2.l1103 3B 1,100 | £.1253 | 5. 1409 VI.IIII 0082 At
9.230-10 A 003 | 2.2430 | 2.7351 | 9.1830 | 2.7788 L0083 11283 B 2142 | 318 | R.10MD | X.1938 K. 1.2300
3.280-14 A 001y | 2.9483 | 3.7380 | 1.3010 | 5,1842 0057 2.1807 1B .17 | 2.8 | 1.%0W | 330 0074 1. 200
3.150-18 1A .Oﬂi‘i 2.3435 | 3.7308 | 2.7134 | 1.9072 o081 1.1803 ] 2.190 | 31.303 | .0k | 2.204 0087 5. 1500
£.3183-10 1A L0017 | 5.3108 | X.3014 | 3.370) | B.20847 0084 1.1 1B 2.34 | 3.250 | 5.I7I0 | .M 0073 [ 51b 7

A L0000 | 9.3125 | 2.3031 | 12719 | 2.#570 004} 3.1228 1B | 9.9450 | 2.350) | L0718 | L.OTTR .00M .31
2.4178-18 1A L0017 | 2,435 | 3.4304 | 2.0062 | 2,3887 0048 3.3591 F¥:] 370 | i.58 ) 3.90% | 3.9041 00T i!il"i

P L0000 | 3,4378 | 34201 | 23000 | 2.5028 0041 1.3008 Fi:] 23700 | 3.37R3 £ 2.29%% | £.401) 084 . 4T
1500~ 2A 003G | 2.4880 § 2.4231 | 2.6330 | 3,4303 L0007 2.1753 i} £.302 ) 1413 | 24380 | R.44X7 L0027 1.8000
1.500-14 34 L0017 | 2.4980 | 24830 | 1.43190 | 32,4401 0048 3.4107 i:] .40 | 2.438 | 3.4038 | 2.4812 0078 15000
3.500-18 % L0008 | 3.4084 | 4,407 | B.407) | 34570 -Dosy 2,402 i ] 1A | 0.483 | 34610 | 24700 0080 2. 4000
2.780-10 IA L0080 | 2.7480 | 2.7381 | £.6830 | 2.0780 . 0087 1.6233 ;] 12.H2 | 5.08] | LE2NO | L.0MOT K. 3.7000
1. 180-14 " L08R TEY | 2.7380 | 2. 7019 | 2. 008) ) 1.8007 18 1.873 | 1.883 | 270N | B.TII2 00T 4.7000
3.780-11 A L0018 | 2,744 | 2.73907 | 37103 | 4,070 0083 2,850 1 .00 | 2,703 | 27130 | BTG K 2.7000
§.000-10 A .0030 | 2.0000 | 2.9831 | 5.9330 | 1.9182 .00da 3.4783 1D 2.081 | 2.%13 | 2.933%0 | 20400 .00 3.0000
3.000-14 2A L0018 | 29042 | 2.9479 | £.8418 | 2.9430 0059 1.9108 1B 2.021 }2.938 | 2.0434 | 3.0418 .0on 1.0000
2.000-18 24 .001¢ | 3.9004 | 2.0897 | 2.0823 | 2,959 0034 .90 -] 2.040 | 2983 | 1.0438 | 19709 0070 3.0000
1.M0-10 A L0020 | 3.7480 | 2.2351 | 3.1830 | 3, 1762, . 0068 1.1153 1B 3.142 | 3.183 | 2.1350 | 3.1%D0 .00 3.0008
3.150-14 1A L0018 | 3.34%2 | 5.2370 | 2.3048 | 3.1930 005 3.1008 ;] 3178 | 5088 | 3,300 | LMD ,00T? 1.5900
3.2%0-19 1A L0016 | 3.3484 | 2.3307 | 3. 7112 | 3.30M 0N 1.1%03 B 3100 |3.90) |3ND 1.“’ 0010 3. 9000
2.800-10 24 0021 | 3.4570 | D.6550 | 3.4319 { 1,410 0080 3.378 18 3.1 ..i.'ﬂl 3.4330 | 3.4400 0080 3.5009
3.500-14 2A L0018 | 3.4083 | 3.4E00 | 3.4318 | 2,4457 0081 14108 2B | 3,429 | 3438 | )45 ) .18 .00Te 3.0000
3.800-18 2A- 1. .DOMT | 3.4083 | 3.4200 | J.483% | 3, 4387 0033 2.4301 H:] 1440 | 3.400 | 24600 | 24711 0073 3.0
3.780-10 A 0031 | 3747 | 17380 | 3.6820 | 8. 8700 i 3.0383 1B 3.842 | 3,480 | 30450 | 2.0040 0080 2. %
1.750-14 A 0018 | 2.7403 | . TUT0 | 2.7018 | 28097 0081 31,6008 1B 3070 | 2088 | 3.7018 | 3. TLNE oo 3.7300
3.700-18 n L0017 | 3.7483 1 3.7908 | 3.732 | 3.7047 0058 3.000¢ 18 3.000 | 5103 | 3129 | 3.7R 00T 1.7008
4.000-10 A 0031 | 3.9979 | 3.9430 | 3.991¢ | 4,023 L00TS 3.0782 1] 1062 | 2 | 50380 | A.0) 009 4.0000
4.000-14 A L0018 | 1.098% | 3.9579 | 3.0513 | 2.9430 0082 3.n08 1M 3.973 | 1938 | 3.0038 | 2.%10 0080 4.0090
4. 350-10 $1% L002) | 43479 | €.2330 | 41029 | 40750 0070 4.1183 18 47 | 41 | A0S | 41N 000t 4.3800
4.100-14 A L0018 | 4,348 | 5.1 | AAWIT ) L1084 o063 4.1008 18 4478 L qee | 4.0038 | 42118 .o 4.909
4,000-10 1A L0031 | 44979 | 4.4850 { 4.4239 | 4.43%0 0070 4.3752 1B 4.352 | 4413 | 4.4380 | 4.4441 .00m 4.500

Sos footaeled 1) sad of table,




FED-STD-H28/3
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TaBLE 3.1, Selecied combinations, Unified special screw threads, UNS—Continued

Rternale Laternas
Nerminal )
sac and Major diameter Pitch diameter i Minor dinmrter Pluch dismerr Major

Allowance Minor Clasy diamier
per tach Clam &
Maxs | Min | Masv | Min | Tolerance Min | Msx | Min | Mex |Tolrasea| Mim
1 1 3 4 [] [ ] T i [ ] 10 [ }] 11 [+ ] t4 13 £ ]
4.600-14 P9 ‘o010 | 4.00xz | aammo | e.obin | aiiae| oom| chroell B |a33 |3 |eddas|ecme]| oom|  4leooo
4,15%0-10 A S00X3 | A.T4TE | 4.7349 | 4.0318 | 4478 .00T2 1.4341 F): ] .1 4.3 4.0080 | 4.0044 0084 . TH0
1.70-14 24 L0018 | 4.TE80 | 4.7378 | 4.70I7 | 4.008] .Do#d 4.860% b 4:) 1.4 .4 4.7038 | 4.7110 .00k 4. 7800
5.000-10 A L0022 | 49078 | €.DB40 | 4.9370 | 4.9238 0072 [ 1/.1] -] 1,892 4.913 1.9330 | £.H4 0094 5.0000
5.000-114 A L0019 | 4.9080 | 4.0078 | 4.U517 | 4.0453 008 41.0108 3 4.1 1.021 4.9838 | 40410 000 $.0000
5.230-10 A 0072 | 3.3470 [ b.1349 | 5.IRI8 ) 5178 .0072 5.1251 j:3 5.143 5103 31880 | B.10M4 00+ 4.3300
5. 25014 1A .09 | 3.348) ( A.137E [ 57017 | 5,104 .00 1808 1} 2mn 5.1 5.0 11NN 0oty $.1300
5.800-10 2 oom | d.oms fsame | oaam [ocase | oora| sarerll 8 [saer |sas [ea30|saue]  oom| 500
8.300-14 IA L0010 ! B.A0EL | BAEvE | 54817 | B4l 0004 5.4108 2B 5.4 5438 b.ik30 | 5. 4410 o0 4.5000
4.T80-10 1A L0022 | §.7i78 | 5.7349 | 8.6R28 | B.6TH4 L0074 5.8241 3 5.843 4.40) $.0850 | 5.sgde . OORd §. 7300
5. 150-14 2A 0020 | 5.7430 | B.7277 | 5.7018 | 5.408) 0083 3.8804 1B 5.673 3.601 8700 |10 .oohs §.7000
4.000-10 ZA 002 | 5.0078 | 5.9840 | $.0330 | 5.9354 0014 §.518 i} s 5.913 3.0380 | 8.9440 .00opd 0.0000
$.000-14 A LDo3G | 5.9980 | 5.69877 | A.4518 | B! 0088 8.9104 1B 5.023 5.938 3.0538 | 5.1 0088 $.0000
M ing cambinstions vl Lbresul clases, £ under Thread classes is mction 2

'g‘:d— :wﬂ-ﬂnnnﬂlinﬁnhhmmihun-dhth'b-hiﬂ-lﬂmu—uMlﬂwnﬂdw threads in asction 2.
* on figures
¥ ‘Tha 1.000-11 sise wad formerly KF. The tolarances and allrwances fo this aiss wre basd oa pos di Jength of

10



‘TanLm 3.2 Allwoencss for external thrends qf:mhlldimim and pilches, closses 1A and 2A*

FED-STD-H28/3
31 March 1978

(MR terendn. Bes par. 10, 3. 108.)
Alpwases mased dinmater
oy - oocs| oomars| ocass | oams| om | oms | os ous | om 1 LM 1.8
e e eoeo| oo | oaom| o] oeme| omm| owun| osm| ouwn| om| 11w 1.m
Tn aad imainding — 01| C.00M | GiMa| cziss| osie| ouame| ossu| owmm| o 1| 1M 1.9
Thoands por inah Majer, plich, snd maingr dimslar allowanen
i in i

= L0008 | 0.0007 | 0.0007

n o008 b o007 | .0007

HH ‘oot [ o007 | 6007

H ‘oer| ovor| o00e

r1 ‘ooa | oooa | .ooom

# ‘008 | ooos | oooe

© 008 | .ooow| .ooow

» ‘oos [ .oo0e | oooe

n ‘oos | Coooe| oo

» o0i0 |  [poto

” 00} .D0ID

11 i eon

» N

1 :

I bl :

14 - .

] o : =

7 -

1 - X

H

H . :
ekt .7 : .8 2 ) 4 ' " . 16 13
For Svmatus comgs - 161 2.1 Ly ER T 7 .8 .8 Y ’ n
To sod inslnding — 1.7 .3 .78 .18 1.7 .5 i 7 ) 1 1

Thronds por ek

csed Braml DMREXS SLERYE

* Clam LAR allwwancs are tabulated ew p. 3.03.

CLABSES 1A, 2A ALLOWANCES

11



(UNS thrwads. Ses par. 7.3, p. 3.02; par. 10, p. $.03.)

Inches

52 I HAEEERREAHREE
i  RUNNGRANNGEEE ]
1 T RnanknGnuAag |
i  pAnAuunnwaAn
) o aunennunan ]
[ @ammamswil
W o @musasa;]
L IR BT R
EErEErEE ETTTT
TR R

....n....-..
38 88 ¢35 =¥ =i 2§ =8 28 ad 53 85 =4 28 od a3

dd 66 6o €4d OO d& 6B o¢ GO 00 606 Ga 66 D- 6. O-= o= on

Length of tagagwnent

28 28 2R 28 2% 28 2% =8 =R 23 28 28 =R =8 28] =R =% =§ =2} =% =)
8% 98 53 93 939 58 83 33 N8 RJ 89 83 28 53 9 9% 93 89 R 93 I3

L - " - - - - - . - - -
W2 M2 N2 92 W% 48 92 oF @I WZ 4F W2 4B ax @2 =2 02 A2 o3 a8 e

FED-STD-H28/3
31 March 1978

Tasik 33. Pilch diomelsr lolsrances for external threads of special diamcdlers, pilches, and lengths of engagement, classes 14 and 1AR

To aad inaduding —

Tolatnses basnd on dinmeter of ~+

1AR P.D. TOLERANCES

1A




FED-STD-H28/3
31 March 1978

Tanry 3.3./%EA diameter tolerances for external threads of special diamelers, prtches, aned lengtha' of enpagement,
classes 1A and 1 AR—Con.

.
1.8, 1.5 L 1 N 3 E N 4 ] 4 1 10 12
)18 1.373 1,075 1875 1.8 .7 dwn| an ) M 7 v n
V.18 1.828 A s 1.23 13| -3 1% 0“8 5.5 1 " 1 13

Piteh diameter tolerances

LEGENDS
1. Them walues do not +ith and thal) net be waed in plate of any nbulated values for the UNC, UNF, and SUN thresd weries in Lable 221,
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TanLe 3.4 Pilch diameter tolerances for external thrends of special diameters, pitches, and lengths of engagement, class #.4

FED-STD-H28/3
31 March 1978

(UNS threads. Ses par. 7.3, p. 1.03; par. 10, p. 3.05.
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TanLs 3.4 Pikch diameter tolerances Jor external threads of special diameters, pilches, and lengﬂls'qf enpagement, class 2A—Con
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Tamiz 3.5 Piteh diawiciar lolarancss for external threads of special diqmeters, pitches, and lengths of engagentent, class 34
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FED-STD-H28/3
31 March 1978

Tasx 3.5 Pilch diamneter tolerances for external threads of special diamelers, pilches, and lengths of engagement, class 34A—Con
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TasLE 3.8. Pitgh dameter tolsronces for indarnal. threads of aperial diameters, piiches, and lengths of engagement, class 1B—Con
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LEGENDS
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diamelers, pitches, and lengths of engagement, class 11

(UND thraads Bow par, 7.5, 9. 1.03: par. 10, 9. 3.08.)

diameter tolerances for internal threada of «
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Taswk 3.7. Pitch diameter tolerances for internol threads of apecial diamelers, pilches, and lengtha of engageinent, class 213
(UNE thrende. See par. 7.3, 0. 3.03; par. 10, p. 1.03.)
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TasLe 3.7 Pilch diameler lolorances for internal threads of special diamelers, pucnes, and lengthe of engapement. clasy 28—~ Con
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(UNB threads. Bee par, 7.1, p. 3.03; par. 10. p. 3.08.)
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Tanre 3.8 Pilch dicmeter tolgrances for intérnal threads of special diameters, pilches, and lengtha of engagement, class 38
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TABLE 3.8 Pilch diamelsr (olerances for internal threads of speciol dinmelers, pitches, and lengtha of enpagemient, claas 38
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Tasre 3.10. Minor diameler tolerances for internal apecial screw threads, class 35
(UNS thrends, se per. 10, p. 3.05.)

Tolsrancs Sastd on basc malsr diatister of — g8 oaen!l onel omolonms] 0275100373 0500 0,587 0.828 | 0.6375
Al
For digmeter ruaga larger
Above — 0.043 0.151 | 0.177 | 0.303 ) 9.133 ] 0.10) 0,341 | 0,408 .48 | 0.50) 0.594 | 0.538 diam-
stars
To and incdluding— Q.14 0.177| 0.103| 0.523 | o.2m | 03U 0.408 | 0.480 8.583 | 0.504 0.858 | 0.719
Lamgih ol engage-
ownt in terme . .
Threads | Tolersoce of dinmatars 3B Minor Glameter Lolerances® 3B
per inch Tation
Abovs o wnd
in
0.¥ ] 0. 0.0013 | 0.0012
m 0. 7% ©.33D LB 0% )
= i.0 §.870 i (007 4 001
1.28 1.8D 3 0032 | .
0.4 1} 0 L0015 | L0018
71 0.756 0.33D 0 . 0021
1.9 0.410 1 Ko 0%
}.38 1.30 10 0039 . 0036
0.8 ¢ 0.330 o0 .
84 0.78 0.330 0.6720 0037 .
1.0 0.810 1.8D 0038
.18 1.0 1+ O0E ) .
0.3 ] 0.23D 0021 0019 .
m 0.74 1.33D 0.870 0033 | 0029 | .00X7 0077 f . - . .03 .oaa?
1.0 o.870 1.30 L0043 | .0039 | .0028 | .0D34| . 0038 | L0038 (.00 D038 0034
1.3 1.5D an . 0083 oD40 | .0O03 L0015 | D048 | .00 0045 0045 | 0043 0045 D043
0.8 +] 0.1p 0015 | L0083 .00d1 . 0021 L0031 .00 L0031t .002) .00l .G
0.78 0.330 0.370 L0038 | 0023 | .00M D031 00X 0031 L0031 L0011 0031 .00aL 0031
° o 08701 15D 0081 | L0047 | .0093 | .oodr | .ooar| _o041 ) 6041 | .COA1} .004L| 0041 ]| ODA}
525 1.80 E Yo 0083 ] 0080 | .0034 | .0OS7| .0OS3 | .00S3 | 003 | .GOS2 ) (0033 | .00ST 0087
4.4 Q a0 l........ 00t 00381 .0028 4024 oorz |l .con i .odn oo 002 | 00314 00X L08R
" 0.78 030 0.670 |oeunnnn.--| 0046 ] .0043 | .0OI0 001 0033 | 0003 L0033 0013 0013 § .0013 .00x
1.0 0.470 .80 foooo... .. 0002 | 0088 | 0052 07 O04S 0048 | 0043 0043 L0043 | 0043 | L0043 004
.18 1.50 L] wemmenaveo| J0O7TT | L0070 | .DOGH L0058 | 0038 | 0038 [ 0056 | .00% | .0038 | .0DO0S8 0058
0.5 4] 0.330 001 L0031 0029 | .0026°[ 0024 00 L0024 | L0024 0034 L0024 0024 0034
w0 a.75 0.120 0.670 0051 O | 004! ocwn ] 0038l 00341 . L0038 0538 | 008 Joaze
1.9 0.670 1.8D .0048 | .DDEY .DOST L0053 | L0048 | D043 | 0048 0048 0048 ! .DO4B | 0048 0048
1.18 L.§D w G088 | .0078 | .0072 | _0066 [ .0083 | 00N . . L0000 ! .0000 | .DOOO 0080
0.5 0 o.32D|......_...] .0008| .D0S3| .00Ma| .o030 | -OO24 | 0024 L0038 ] .00 | .0026 | .DO2A 0028 N -]
[T 0.7 0.33D o.&70|.......--| .0OSA| .DOEX| 0048 ) .COM4 0030 | 0038 . 0039 .0030 L00Y8 oo 0039
1.0 0.87D 1LBD |l 0077 .00T0 | .00B4} . L0083 | .0032 | 0032 [ .0052 L0052 | .0053 L0042 .onak
1.85 .80 7/ N R ] 0087 L0081 0074 [ 0048 .oaes 0068 00K 0088 DO .DOtS
0.8 o 0.b .00 | L0030 | 0033 | .00M L0030 { .00 .00 0020 0079 0029 o .00
2 D.78 0.33D 0.67D ,0085 | .o00% | 0088 | .0050 | 0043 | .0C4 L0043 | 0043 | .0043 | .0042 L0043 0041
k, 0.47D 1.5D .oouy 0078 | .007T3 | .0D67 .0060 | .0057 .0OST .DOS? 0087 D057 .DOsT L0087
i i.ad ib .ooog | 0001 | .O084 | .0073 ¢ .0OT2] .0OT2] .0OTY anTy i 06Tl o0MY 00Ty
0.8 [ ] 0.1B L0043 | 0043 | 0039 00N .0032 | .0033 | .0013 L0032 | 00X ; 00N 0032
m .75 0.0 0.810 .Doax , 0063 0053 | .0G3 0047 L0047 0047 0047 | L0047 o4t 0047
1.0 0.67D0 1.50 -0091 0084 L0071 .pOag - .DQ83 0083 N ) .0083 0083 0043
1,13 1.5D 3D 011 L0108 | 0000 | 0038 | 00T L0018 | 009 .00Te 00Te | .DGTY .00
0.5 '] 9.13D 0047 0044 .0040 .0018 .003s .D032 0032 0032 .D0X2 .0033 .00
7 0.78 0.130 9.67D L00TL L0083 | 00X 0048 | .004F | 0048 | .0048 | .004A D043 004l
1.0 0.87D 1.8D L0001 L0087 | 0080 [ .0OT1 .aoas | L 0085 oDa3 | 0063 0043 0003
1.23 1.5D 1D remcteerfaneraaa| SOULB] L0109 L0100 . - 0081 el ool | .00M1 008} 1 H
0.5 0 0.23D |ooooaaoas eceeoo] 0OST | L0049 | 0043 | 00400 0037 0033 | .0033| .00aM| .0033 | .003S .00y
m 0.73% 0.33D o.41D 58 | .0080 | . .0043 .0032 | .0082 , 0042 .00
1.0 0.820 1.8D 0030 | D073 .2070{ .0070| .DOYQ| .0O7G| .0O7O 0o
1.23 1.8D D 01 0100 ] . .0087Y . 0087 0087 .0087 .oomz
T e ]| o 0. oose| .00l oose! 000 | waw| .com| .oom| .com| .cosm
0 a.75 0.130 0.820 0081 .0088 pos2 .boss | . L0058 | 0038 0058
1.0 0.7 D Dooe | (00NN | .DOEI .7 .o0Ta | .00TE! _OQTR 0TS
4 1,58 1.8D . 0103 | . 00%7 D097 L0007 007 0007
0.3 ] L0048 | L0043 | 00N .Do4I 0041 0041
T 0.78 0.33D 0068 1 0083 [ .0082 | .000L 0081 008
1.0 0.87D 0091 L0084 .0082 ] .0081L G081 0aA1
1.38 1.8D Oile 0108 L0103 -0iD% o 0103
0.5 0 00N L0048 | 0048 | L0044 0043 D043
18 Q.78 0,330 .00 0078 .00te | .0087 D084 0004
1.0 L.870 - Aoz 0008 | .DO%2 | .0Q%9 . 0048
1.5% 1.30 | 7/ S JORRDIIODN PRI PP [ SRR .38 | .07 010 ] 0L | .0iN 0108 L0108
« Tolarsnces for Ixagtha of sngagtroeny tn terme of pitch should be selacted from squivalent lengthe of t in terms of dismeter run
» If the misordiamster toleradce s salectad [rom the table is lem than O rveiar Lotmancs, use the latter. annui;ulapud?w.m in AS
« Far 0.151 in dism sizem and Amaller, tolersnce valow for all thres clames are tha mma. For thees smaller sizes, tolerance valum are given in table 3.0,
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Tasne 3.10. Minor diaweier lolerances for intarnal special acrew threads, class 3I8—Contiinued

(UNB threads, ses par. 10, p. 3.05.)
Toisraacs based oo bedle major
0.178 04375 0.500 0.5625 0.025 0.637% 0.750 0.1123 q.818 .83
For diamatar range
Above = 0.344 0.408 0480 0.331 0.504 Q.85 .79 Q.1 4.1 ©.908
To snd including — 0.8 0409 0.531 0,594 0.828 0,719 0.1n 0,844 0.908 0,989
Longth of engage-
Dehs in tarme .
Theaeds | Tolerance of dinratars . .
pwrinch | ratios au Mincr disnuter olerance® K1t}
Above o and
incloding
ia i
{ o8] o 0.20 |. ous | toon
" 5.7 V.85 S0 00k 0087
I 1.0 D.870 1.8D o001 .o0m
1.3 1.80 10 L0113 K HI]
0.3 o 0.0 0049 .00l
13 6,75 0.13D 0.67D Rorpl 9071
1.0 .60 1.3D .00a7 . 0008
1.1 1.80 3D 01 aje
.4 [ 9.130 0od3 (+ e )]
I8 0.7 O.Hg 0.47D 0070
1.0 0.47 1.8D L0104 1
1.3 1.3D W 01 0133
J 0.8 o 0.330 0058 .0038
I 0.3 O.Bg 0.47D .
1.0 0.87 1.8D (1} .oH0
1.4 1.8D a oLt 0138
0.8 ] 0.1 0081 . OO
a7s o b o.870 50 OO0
lo 1.0 o.eip| 18D Kt a1
L3 1.3D W 015 01560
0.5 '] 1D 00aT 008
. .7 0..p 0.070 .al00 0100
1.0 0.010 1.8D . 0134 L0133
Ly .80 HY] PO P NP R NPV RN SRR M 0171 018 .a1es |-
0.8 0 RD ... 0 0T
s o713 ©.330 2.22D - R
1.0 0.0 1.5D
1.5 1.6D b
0.8 [} 0.1510
T 0.75 0.1D 0.41D
1.8 0.610 1.3D
1.18 14D w
0.3 ] o.RnD
. 0.76 .80 0.410
= i.g 0.470 i.4D |,
1.6 1.8D b 14
0.4 1] 0.23D
5 0.78 0.2 c.670 |.
1.0 9.67D 1.8D
1.5 1.0 L1
0.8 ] 0.53D
Y] Q.78 0.330 0.47D
- 1.0 0.67D 1.8D
- 1.9% 1.8D 1D
0.8 Q 9.0
. | oxmpi 08D
1.0 0.910 1.8D
1.8 1.8D 1]
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TasLE 3.11. Conalidated method for the calculation of dimensions of special threads
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Fraure 3.12. T'hread dimensions lo be determined

Jor a special thread.
INDEX
Allowances . . . . . . . . ... ... ...

Classes of thread . . . . . . . . . . . . ..

‘Class selection . , . . e s e s e e e e . -

fDegignating L T,
Didensions . . . . . . . t e e e e e e e e e
Fogm of thread . . . . . ' . . . . e e e e e
Length of engagement . . . . . L

Limits of size . . . . . e e s e e e o e o o o
.Preferred diameters and pitches . . . . . . . .
Selected combinations . c e e e e e e e e e
Tolerances . . . . . . . S e e e e e e e e e s

Types . . . . . . . ...
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